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ABSTRACT
Background: A safe and effective vaccine against COVID-19 has become a public health priority. However, 
little is known about the public willingness to accept a future COVID-19 vaccine in China. This study aimed 
to understand the willingness and determinants for the acceptance of a COVID-19 vaccine among Chinese 
adults.
Methods: A cross-sectional survey using an online questionnaire was conducted in an adult population in 
China. Chi-square tests were used to identify differences for various intentions regarding COVID-19 
vaccination. The t test was used to identify differences among vaccine hesitancy scores. Multivariable 
logistic regression was used to analyze the predicated factors associated with the willingness to receive 
a COVID-19 vaccine.
Results: Of the 3195 eligible participants, 83.8% were willing to receive a COVID-19 vaccine, and 76.6% 
believed the vaccine would be beneficial to their health; however, 74.9% expressed concerns or a neutral 
attitude regarding its potential adverse effects. Of the participants, 76.5% preferred domestically manu-
factured vaccines and were more willing to be vaccinated than those who preferred imported vaccines. 
Multivariable logistic regression indicated that lack of confidence, complacency in regard to health, risk of 
the vaccine, and attention frequency were the main factors affecting the intention to receive a COVID-19 
vaccine.
Conclusion: Our study indicated that the respondents in China had a high willingness to accept a COVID- 
19 vaccine, but some participants also worried about its adverse effects. Information regarding the 
efficacy and safety of an upcoming COVID-19 vaccine should be disseminated to ensure its acceptance 
and coverage.
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Introduction

The outbreak of the coronavirus disease 2019 (COVID-19) 
pandemic continues to threaten public health worldwide, and 
more than 42 million confirmed cases have been reported. 
During the COVID-19 pandemic, governments have taken 
a series of strong interventions to prevent and control it, 
including city lockdown, travel bans, quarantine, mask man-
dates, and social distancing policies.1 These measures have 
effectively slowed the spread of the epidemic, but severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) is still 
increasing worldwide. In some cities and regions where the 
spread of the virus was previously effectively controlled, the 
COVID-19 outbreak has begun to rebound as control mea-
sures were loosened. Therefore, some people worry that there 
will be a cycle of “City lockdown – Case reduction – City 
opening – Case rebound – City relockdown”.2 As one of the 
most powerful weapons against infectious diseases, a safe and 
effective vaccine is expected to eventually end the COVID-19 
pandemic. Impressively, a race to develop a coronavirus vac-
cine is in full swing. Hundreds of vaccine candidates are being 

developed against SARS-CoV-2 using different technologies, 
ranging from traditional inactivated vaccines and subunit vac-
cines to recombinant DNA vaccines, mRNA vaccines, and 
viral-vectored vaccines. Among them, several candidates 
show promise for testing in phase III clinical trials. It is no 
exaggeration to say that COVID-19 vaccine development has 
been progressing at a historic speed from bench research to 
clinical trials, in which vaccines are already being injected into 
healthy human volunteers for clinical testing or emergency use 
after several months instead of several years, as is typical for 
vaccine development.

Before the COVID-19 vaccine is ready for public inocula-
tion, much work undoubtedly needs to be done to ensure that 
it is safe and effective through the use of preclinical and clinical 
evidence.3 Meanwhile, plans should be made to disseminate 
the upcoming COVID-19 vaccine to large populations. To 
date, only a few studies have investigated vaccination inten-
tions. For instance, 85.8% of 3741 participants from Australia, 
73.9% of 7664 participants from Europe and 68.5% of 2006 
participants from the United States stated that they would be 
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willing to be vaccinated against COVID-19.4,5 Very recently, 
Wang et al. reported that the willingness to receive a COVID- 
19 vaccine was 91.3% (1879/2058) during the COVID-19 pan-
demic in China.6 In this work, we aimed to further assess the 
acceptance of a COVID-19 vaccine during the remission per-
iod of this pandemic, and we also focused on understanding 
who was hesitant about vaccination, what concerns they had, 
and how to increase their willingness to accept a vaccine. It is 
expected that this work will provide guidance to make regula-
tions and policies for the upcoming COVID-19 vaccination 
plan in this large population.

Methods

Design and sample

This survey is a cross-sectional study with a convenience sam-
ple of the adult population in China. Data were collected from 
all 34 provincial administrative regions in China through an 
online anonymous questionnaire from May to June 2020.7,8 

We used wenjuan.com, an online survey platform, to publish 
the questionnaire and generate the answer URL link and quick 
response (QR) code, which were spread by snowball sampling 
using social software. The interviewees visited the URL or 
scanned the QR code on their mobile phones to answer the 
questionnaire. The inclusion criteria were individuals who (1) 
were at least 18 years old; (2) able to read and complete the self- 
administered questionnaire independently; and (3) voluntarily 
agreed to participate in this survey.

Sample size and enrollment

The initial minimum sample size of participants was calculated 
by the following formula based on an α error of 0.05 and 
maximum permissible error δ equaling 0.02:9 

n ¼ 0:25
Zα=2

δ

� �2

(1) 

A minimum sample size of 2401 participants was estimated, 
and considering invalid questionnaires (~10%), we increased 
the sample size to 3383. To assure the reliability of the self- 
reported data obtained from the self-administered question-
naires, we processed the data using the following cleaning 
procedure: (1) when exporting data, the screening conditions 
were set to be over 18 years old, the answer time was more 
than 30 s, and the quality control question need to be 
answered correctly; (2) the questionnaires in which all items 
in the scale were answered with the same option (except 
neutral/unknown) were excluded, and were defined these 
participants as inattentive or unmotivated participants; and 
(3) logically contradicted data were also deleted. Finally, 
a total of 3195 of 3383 questionnaires were considered valid 
(effective rate = 94.4%). Given that the elderly population is 
thought to be a high-risk group for SARS-COV-2 infection 
and that the proportion of this group using smartphones is 
relatively small, we also conducted an on-the-spot survey of 
people over 50 years old.

Measures

This study used an anonymous, population-based, structured 
questionnaire. The following three parts were included in this 
questionnaire: (1) demographic and health information; (2) 
questions evaluating participants’ knowledge and attitudes 
regarding COVID-19 and a COVID-19 vaccine; and (3) 
items measuring the vaccination hesitancy variable. 
A 5-point Likert scale (strongly disagree, disagree, neither 
agree nor disagree, agree, and strongly agree) was used to 
assess the related items.

The draft of the questionnaire was developed based on 
previous studies10,11 and revised according to the 10 items 
of the Vaccine Hesitancy Scale (VHS) developed by the 
WHO Strategic Advisory Group on Experts (SAGE) 
Working Group,12 considering the specific research and 
development of COVID-19 vaccines and the characteristics 
of the COVID-19 epidemic situation. Preinvestigation was 
performed to further improve the quality of this question-
naire. To ensure content validity, the questionnaire was 
improved based on reviews by five public health scholars. 
Moreover, to improve the credibility of the scale, we added 
several reversed questions to the scale to make the direction 
of all the items In consistent, and the values of these 
questions were flipped when analyzing them. Therefore, 
higher scores indicated a more negative attitude toward 
COVID-19 vaccination.

Then, we used confirmatory factor analysis (CFA) and 
exploratory factor analysis (EFA)13 to evaluate the reliability 
and construct validity of the instrument based on the 10-item 
scales for COVID-19 vaccination. The reliability of each scale 
construct was evaluated according to Cronbach’s coefficient, 
which was 0.81, 0.79, and 0.80 for lack of confidence, compla-
cency and risk, respectively (Supplementary Table 1-Table 3).

Statistical analysis

For descriptive analyses, chi-square tests were used to evaluate 
the associations between participants’ willingness to receive 
a COVID-19 vaccine and sociodemographic characteristics, 
cognition, and attitudes. The differences in the vaccination 
hesitancy scores between those participants who intended to 
receive the vaccine and those who had no intention of receiving 
the vaccine were determined by t tests. Subsequently, we 
employed multivariable logistic regression to identify the pos-
sible factors affecting intention. Only the single factors (Chi- 
square test or t-test) that were statistically significant and 
professionally considered meaningful were included in the 
multivariable regression model. For the above regression, OR 
and the respective 95% CI were estimated. All analyses were 
performed using SPSS26.0 (IBM Corporation, New York, NY, 
United States). The alpha level was set at 0.05, and p < .05 was 
considered statistically significant.

Ethical approval

This study was approved by the Ethics Committee of the 
School of Public Health (Shenzhen), Sun Yat-sen University 
(Approval number: SYSU-PHS-IACUC-2020 − 029).
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Results

Participant characteristics

A total of 3383 respondents were recruited in this survey, 
and 3195 questionnaires were considered valid (effective 
rate = 94.4%) (Table 1). The geographical distribution of 
the population involved in this survey was roughly the 
same as that in provinces in China (Supplementary 
Figure 1). Based on population distribution data among 
provinces in China, Guangdong Province has the largest 
population, and the other provinces with the top ten largest 
populations are Shandong, Henan, Sichuan, Jiangsu, Hebei, 
Hunan, Anhui, Hubei and Zhejiang. Consistent with these 
data, most participants in our survey were from Guangdong 
Province, followed by Hunan, Hebei, Inner Mongolia, 
Fujian, Henan, Jiangsu, Anhui, Sichuan, Shandong and 
Hubei Provinces.

Among the participants, 86.5% were aged between 18 
and 44 years old. The proportion of male and female 
participants in this survey was 36.4:63.6. In this online 
survey, 56.7% of the respondents had a university/college 
degree. The respondents’ economic status was also deter-
mined. To investigate the susceptible population at high- 
risk for SARS-CoV-2 infection, 432 (13.5%) participants 
were over 45 years old, 57 (1.9%) were over 60 years old, 

and 333 (10.4%) suffered from chronic diseases. Of note, 3 
patients with SARS-CoV-2 infection were included in this 
survey.

In our survey, the majority (2676, 83.8%) of participants 
were willing to receive a COVID-19 vaccine, 84 (2.6%) were 
not, and the remaining 435 (13.6%) were unsure (Table 1). In 
the subsequent analysis, the factors of age, ethnicity, education 
level, and monthly income were statistically correlated with 
willingness to receive a COVID-19 vaccine.

Vaccination willingness and hesitancy

The distribution of responses for each item on the vaccine 
hesitancy scale (VHS) was analyzed (Figure 1). Most believed 
that a vaccine was beneficial if it was recommended by the 
government (80.0%, item 8) or professionals (70.1%, item 9). 
Though a high proportion of participants were willing to 
receive a COVID-19 vaccine, 33.2% of participants were con-
cerned and 41.7% held a neutral attitude regarding the adverse 
effects of a COVID-19 vaccine (item L7). Meanwhile, 20.5% of 
participants doubted the safety of a COVID-19 vaccine, and 
40.7% had a neutral attitude (item L6).

We further analyzed the differences in VHS between 
participants who intended to receive the COVID-19 vaccine 
and those who had no intention of receiving the vaccine, 

Table 1. Descriptive characteristics of various populations by willingness to receive a COVID-19 vaccine in China.

Variables N%

Willingness to receive vaccine

PYes N (%) No and unsure N (%)

Whole sample 3195 (100.0) 2676 (83.8) 519 (16.2)
Gender

Male 1163 (36.4) 991 (85.2) 172 (14.8) 0.092
Female 2032 (63.6) 1685 (82.9) 347 (17.1)

Age
18–25 1503 (47.1) 1282 (85.3) 221 (14.7) 0.049*
26–44 1260 (39.4) 1045 (82.9) 215 (17.1)
≥45 432 (13.5) 349 (80.8) 83 (19.2)

Ethnicity
The Han nationality 3048 (95.4) 2564 (84.1) 484 (15.9) 0.011*
Other 147 (4.6) 112 (76.2) 35 (23.8)

Educational level
≤High school 342 (10.7) 301 (88.0) 41 (12.0) <0.001*
Bachelor 1812 (56.7) 1540 (85.0) 272 (15.0)
Master and above 1041 (32.6) 835 (80.2) 206 (19.8)

Occupation
Students 1320 (41.3) 1130 (85.6) 190 (14.4) 0.33
Company employees 440 (13.8) 356 (83.0) 75 (17.0)
Professional technicians 404 (12.6) 325 (80.4) 79 (19.6)
Health care professionals 345 (10.8) 284 (82.3) 61 (17.7)
Public servants 252 (7.9) 206 (81.7) 46 (18.3)
Freelancers 229 (7.2) 194 (84.7) 35 (15.3)
Self-employed 106 (3.3) 90 (84.9) 16 (15.1)
Retirees 67 (2.1) 54 (80.6) 13 (19.4)
Others 32 (1.0) 28 (87.5) 4 (12.5)

Monthly income
<2000 RMB 1071 (33.5) 918 (85.7) 153 (14.3) 0.035*

2001–5000 RMB 871 (27.3) 723 (83.0) 148 (17.0)
5001–10000 RMB 581 (18.2) 495 (85.2) 86 (14.8)
10001–20000 RMB 429 (13.4) 342 (79.7) 87 (20.3)
>20000 RMB 243 (7.6) 198 (81.5) 45 (18.5)

Health
Good 2811 (88.0) 2366 (84.2) 445 (15.8) 0.214
General 371 (11.6) 300 (80.9) 71 (19.1)
Poor 13 (0.4) 10 (76.9) 3 (23.1)

Chronic disease or not
Yes 333 (10.4) 66 (19.8) 267 (80.2) 0.062
No 2862 (89.6) 453 (15.8) 2409 (84.2)
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and the results demonstrated that participants who had 
more confidence, less complacency and less worry about 
risks were more likely to accept a COVID-19 vaccine 
(p < .001) (Table 2).

Attitudes toward the COVID-19 pandemic and a COVID-19 
vaccine

We also addressed the public’s attitudes toward the COVID-19 
pandemic and a COVID-19 vaccine with eight questions in our 
survey (Table 3). An overwhelming majority of participants 
(98.7%) thought that COVID-19 was a somewhat or strongly 
serious disease, 76.6% of participants were worried that they 
might be infected with SARS-CoV-2, and 94.7% of participants 
believed that a future COVID-19 vaccine would effectively con-
trol the spread of the COVID-19 epidemic. In particular, 3 
COVID-19 patients participated in this study, and they were 
all willing to receive a COVID-19 vaccine. Of note, 10.4% of the 
participants reported that they paid little or no attention to the 
related information about COVID-19 vaccine development, 
while the vaccination willingness (66.3%) of this population 
was significantly lower than that of others (85.8%) (p < .001).

In our survey, 59.9% of participants thought that the high-risk 
population, such as health care workers and elderly people, should 
be given COVID-19 vaccination priority. Interestingly, among the 
participants who were willing or hesitant to be vaccinated, 76.8% 
preferred to receive a domestic COVID-19 vaccine, and only 
23.2% of the participants preferred to receive an imported 
COVID-19 vaccine. We also found that those who preferred 
a domestic COVID-19 vaccine had a higher willingness to be 
vaccinated (88.8%) than those who preferred an imported 
COVID-19 vaccine (76.9%) (p < .001) (Supplementary Table 4).

Factors associated with COVID-19 vaccination intention

Finally, the model of multivariable logistic regression in our 
study was matched with the Hosmer and Leme showed 

Table 2. Total values of VHS measures by intention to receive a COVID-19 vaccine.

Scale

Willing to be 
vaccinated

Unsure and 
unwilling to be 

vaccinated t test 
(P value)

Cohen’s 
dN M (SD) N M (SD)

Lack of 
confidence

2676 1.77 (0.59) 519 2.60 (0.76) <0.001 1.12

Complacency 2676 1.72 (0.90) 519 2.57 (0.98) <0.001 0.88
Risk 2676 2.77 (0.97) 519 3.50 (0.98) <0.001 0.75

Figure 1. Distribution of the responses to ten items of the vaccine hesitancy scale 
(VHS) in China. To determine the relationship between COVID-19 vaccination 
willingness and vaccine hesitancy, ten items of the VHS were analyzed, as 
shown in above figure. These items were developed by the WHO Strategic 
Advisory Group on Experts (SAGE) Working Group. To improve the credibility of 
this scale, several reversed questions were added, and the values of these 
questions (marked with *) were flipped when analyzing them. As a result, all 
the indicated higher scores represented a more negative attitude toward COVID- 
19 vaccination in this Figure.

Table 3. Participants’ attitudes toward COVID-19 and COVID-19 vaccines.

Willingness to receive vaccine

Variable Classification N (%)
Yes 

N (%)
No and unsure 

N (%) P

Views on COVID-19 Serious 1767 (55.3) 1524 (86.2) 243 (13.8) <0.001
Moderate 1375 (43.0) 1115 (81.1) 260 (18.9)
Mild and no idea 53 (1.7) 37 (69.8) 16 (30.2)

Worry degree of COVID-19 Very worried 807 (25.3) 727 (90.1) 80 (9.9) <0.001
Somewhat worried 1640 (51.3) 1369 (83.5) 271 (16.5)
A little worried 649 (20.3) 510 (78.6) 139 (21.4)
Not at all 99 (3.1) 70 (70.7) 29 (29.3)

Attention frequency Often 1290 (40.4) 1164 (90.2) 126 (9.8) <0.001
Sometimes 1573 (49.2) 1292 (82.1) 281 (17.9)
Rarely 294 (9.2) 201 (68.4) 93 (31.6)
Never 38 (1.2) 19 (50.0) 19 (50.0)

Maximum affordable price Free 605 (18.9) 490 (81.0) 115 (19.0) 0.054
1–100 RMB 898 (28.1) 766 (85.3) 132 (14.7)
101–500 RMB 1218 (38.1) 1017 (83.5) 201 (16.5)
501–1000 RMB 302 (9.5) 265 (87.7) 37 (12.3)
1001–2000 RMB 101 (3.2) 79 (78.2) 22 (16.9)
>2000 RMB 71 (2.2) 59 (83.1) 12 (16.9)

Priority vaccination population Health care professionals and other high-risk groups 1386 (43.4) 1186 (85.6) 200 (14.4) <0.001
Elderly and other susceptible groups 528 (16.5) 439 (83.1) 89 (16.9)
No distinction and voluntary 1032 (32.3) 819 (79.4) 213 (20.6)
No distinction and mandatory for all 225 (7.0) 217 (96.4) 8 (3.6)
Other 24 (0.8) 15 (62.5) 9 (37.5)

Time to market of vaccine Within half a year 505 (15.8) 446 (88.3) 59 (11.7) <0.001
6 months – 1 year 1475 (46.2) 1287 (87.3) 188 (12.7)
1–5 years 868 (27.2) 680 (78.3) 188 (21.7)
> 5 years 49 (1.5) 32 (65.3) 17 (34.7)
I do not know 298 (9.3) 231 (77.5) 67 (22.5)
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goodness-of-fit test (χ2 = 8.21, df = 8, p = .41), implying that 
this model had a good fitting degree (Table 4). The populations 
who had higher scores for lack of confidence (adjusted odds 
ratio [aOR] = 0.16, 95% confidence interval [CI] = 0.14–0.19, 
p < .001), complacency (aOR = 0.45, 95% CI = 0.40–0.49, 
p < .001) and risks (aOR = 0.46, 95% CI = 0.41–0.51, 
p < .001) were less likely to accept a COVID-19 vaccine. High 
frequency attention to relevant COVID-19 information 
(aOR = 2.11, 95%CI = 1.52–2.92, p < .001) was positively 
correlated with willingness to receive a COVID-19 vaccine. 
However, the perceived views of the severity of COVID-19 
disease and the degree of concern regarding the COVID-19 
pandemic were not significantly correlated with the dependent 
variable.

In addition, among the respondents, the willingness of men 
(aOR = 1.35, 95% CI = 1.05–1.74, p = .019) to be vaccinated 
against COVID-19 was higher than that of women. Moreover, 
high-income respondents had a more positive attitude toward 
COVID-19 vaccination (>20000 RMB as the control; 
2001–5000 aOR = 0.54, 95% CI = 0.31–0.91, p = .022), and 
the respondents with a lower education level (high school or 
below: aOR = 2.19; 95% CI = 1.22–3.91, p = .009) showed 
greater vaccination acceptance.

Discussion

In our survey, the percentage of subjects willing to accept 
a future COVID-19 vaccine was 83.8%, much higher than 
that for other vaccines in China, such as influenza vaccine 
(50.8%-59.9%)14,15 and HPV vaccine (58.6%).16 This phe-
nomenon might result from the fact that the COVID-19 
outbreak had a serious impact on the public’s daily life, 
including the inability to resume work and school, strict 
travel restrictions, and huge economic losses. The vaccina-
tion intention (83.8%) in this study was slightly lower than 
that in another recent survey in China, in which 91.3% of 
Chinese adults stated a willingness to receive COVID-19 
vaccination.6 Several studies have indicated that the will-
ingness to receive vaccination might be different in various 
regions and in different stages of the pandemic.5,17 

Consequently, as the COVID-19 pandemic continues, it 
will be important to monitor the dynamic changes in the 
public’s vaccination willingness.

Compared with other countries, Chinese attitudes toward 
a COVID-19 vaccine appear to be more positive than 
reported in France in March (74.0%), in Europe in April 
(73.9%),4 in the United States in May (68.5%), and similar 
to that in Australia in April (85.8%),5,17,18 which might reflect 

Table 4. Logistic regression to identify factors affecting vaccination willingness of various populations.

Unadjusted odds ratio Adjusted odds ratio

Variables Classification ORa 95%CI P aORb 95%CI P

VHS Lack of confidence 0.16 0.14–0.19 <0.001 0.22 0.18–0.27 <0.001
Complacency 0.45 0.40–0.49 <0.001 0.58 0.52–0.66 <0.001
Risks 0.46 0.41–0.51 <0.001 0.53 0.46–0.60 <0.001

Attitudes and behavior
Views on COVID-19 More perceived COVID-19 severity 1.50 1.24–1.82 <0.001 1.09 0.86–1.37 0.48
Worry degree of COVID-19 More worried about infection 1.73 1.41–2.12 <0.001 1.14 0.87–1.48 0.35
Attention frequency More attention 3.07 2.39–3.95 <0.001 2.11 1.52–2.92 <0.001
Sociodemographic characteristics
Gender Male 1.19 0.97–1.45 0.092 1.35 1.05–1.74 0.019

Female Ref Ref
Age 18–25 1.38 1.04–1.82 0.024 1.17 0.74–1.90 0.52

26–44 1.16 0.87–1.53 0.31 1.11 0.70–1.65 0.63
≥45 Ref Ref

Ethnicity The Han nationality 1.66 1.12–2.45 0.012 1.96 1.21–3.17 0.007
Other Ref Ref

Educational level High school and below 1.81 1.26–2.60 0.001 2.19 1.22–3.91 0.009
Bachelor 1.40 1.14–1.71 0.001 1.22 0.92–1.62 0.17
Master and above Ref Ref

Occupation Students 1.28 0.93–1.75 0.13 1.14 0.72–1.90 0.59
Company employees 1.05 0.72–1.52 0.82 0.98 0.61–1.62 0.92
Professional technicians 0.88 0.61–1.28 0.51 0.75 0.47–1.19 0.22
Health care professionals Ref Ref
Public servants 0.96 0.63–1.47 0.86 0.96 0.56–1.63 0.88
Freelancers 1.19 0.76–1.88 0.45 1.07 0.58–1.97 0.84
Self-employed 1.21 0.66–2.20 0.54 0.80 0.34–1.86 0.60
Retirees 0.89 0.46–1.74 0.74 0.70 0.28–1.75 0.45
Others 1.50 0.51–4.44 0.46 1.32 0.39–4.46 0.65

Monthly income <2000 RMB 1.36 0.95–1.97 0.10 0.63 0.34–1.14 0.13
2001–5000 RMB 1.11 0.77–1.61 0.58 0.54 0.31–0.91 0.022
5001–10000 RMB 1.31 0.88–1.95 0.18 0.85 0.50–1.97 0.53
10001–20000 RMB 0.89 0.60–1.33 0.58 0.77 0.46–1.29 0.32
>20000 RMB Ref Ref

Health Good 1.60 0.44–5.82 0.48 0.84 0.09–7.43 0.87
General 1.27 0.34–4.73 0.72 0.87 0.10–7.87 0.90
Poor Ref Ref

Chronic disease or not Yes 0.76 0.57–1.01 0.062 0.80 0.54–1.16 0.24
No Ref Ref

OR, odds ratio; a Unadjusted odds ratio, b Adjusted odds ratio; The following variables were included in the multivariate logistic regression model: lack of confidence, 
complacency, risks, attention frequency, gender, ethnicity, educational level.
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the degree of trust in the government. Notably, a previous 
work indicated that despite a strong parental preference 
(83.4%) for the administration of an influenza vaccine to 
their children, the actual vaccination rate was much lower 
(3.1%).11 Thus, the willingness reported in the survey might 
not represent the actual rate of vaccination when a vaccine is 
clinically available.

More than half of participants (62.0%) believed that 
a vaccine would be on the market within one year, which 
showed that the participants were eager for a COVID-19 vac-
cine to be available and might also be partly attributable to the 
impressive performance of the Chinese government during 
this pandemic. We also found an obvious association between 
the perception of vaccine development time and the willing-
ness to be vaccinated (Table 2). We investigated the preference 
for imported vaccines or domestic vaccines at the same price. 
Our results showed that participants had more confidence in 
domestic COVID-19 vaccines, and the people who trusted 
domestic vaccines showed a greater willingness to accept 
a COVID-19 vaccine, implying that the quality of domestic 
vaccines was increasingly recognized. The “2020 Trust 
Barometer” released by Edelman, the world’s largest public 
relations consulting company, showed that the trust of people 
in the Chinese government ranked first in the world (90%), 
significantly above the world average (49%).19 Consistent with 
these data, in our present study, if the government recom-
mended a COVID-19 vaccine, less than 4% of the 3195 respon-
dents reported reluctance to be vaccinated. Therefore, a highly 
trusted government would be a powerful measure to improve 
vaccination coverage.

Nearly half of the respondents thought that high-risk 
groups, such as health care personnel and scientific researchers, 
should be given priority if a vaccine became available. 
Participants expressed that health care personnel and scientific 
researchers, who risk their lives on the front lines fighting 
against this epidemic, need to be vaccinated preferentially. 
A booster vaccination may be required to ensure sufficient 
levels of population protection to achieve herd immunity, 
particularly in asymptomatic individuals, individuals who 
have recovered from COVID-19 but generated poor immunity 
or who have experienced a rapid waning of immunity, and 
individuals who received a rapidly developed ‘pandemic’ vac-
cine that provided suboptimal protection or rapidly waning 
immune responses.20

Less than half of the participants indicated that they would 
pay out-of-pocket for a COVID-19 vaccine (101–500 RMB, 1 
RMB ≈ 0.15 USD, 38.1%). In China, 18.9% of participants 
hoped to receive the vaccine for free, while 30% of participants 
in the United States hoped to be vaccinated free of charge.17 

Previous studies have shown that the majority of individuals 
were not willing to pay the market price for vaccines against 
high-burden diseases in China,21 while the immunization 
intention and coverage of those self-paid vaccines could be 
improved by China’s Expanded Program on Immunization 
(EPI).22 Therefore, the government should consider incorpor-
ating the COVID-19 vaccine into the EPI.

The efforts of the scientific community to search for 
a vaccine against COVID-19 may be hampered by vaccine 
hesitancy.23 According to a previous study, three dimensions 

of the VHS (lack of confidence, complacency, and risks) were 
related to vaccination intention.12,24 Consistent with these 
studies, we found that lack of confidence (aOR = 0.22) was 
the most important factor affecting COVID-19 vaccination 
intention, followed by risks (aOR = 0.53) and complacency 
(aOR = 0.58). Confidence means the trust in vaccines, the 
entire health care system, and immunization decision- 
makers.25 Compared with the average, those who refused to 
be vaccinated reported lower confidence in a COVID-19 vac-
cine. Therefore, public health institutions and the scientific 
community should make a serious effort to maintain and 
enhance the feeling of mutual trust and cooperation with the 
public.26 Risks refer to the safety and side effects of a vaccine, 
which are essential factors to be considered. In the group that 
intended to be vaccinated, 16.6% and 28.5% were concerned 
with the safety and side effects of vaccines, respectively, while 
44.6% and 57.1% were concerned with those who did not 
intend to get vaccinated. A previous study also reported that 
the side effects and safety of vaccines were the most common 
reasons for influenza vaccination hesitancy.27 Hence, vaccine 
providers still need to work on addressing public misconcep-
tions about vaccine safety and side effects. In addition to the 
lack of confidence and risks, complacency also contributes to 
vaccine hesitancy. Complacency refers to the perception that 
the risks of vaccine-preventable diseases are low, and therefore, 
vaccination is not deemed a necessary preventive action.28 Our 
work indicated that 20.3% of participants had almost no fear of 
COVID-19 infection, and 3.1% did not worry about infection 
at all, while their vaccination intentions were 78.6% and 70.7%, 
respectively, below the average of 83.8%.

The perceived severity of the pandemic affects the public’s 
perception of risk. Despite the fact that more than half (55.3%) 
of the respondents thought COVID-19 was a very serious 
infectious disease, only a small number (25.3%) worried 
about the likelihood of contracting COVID-19. This finding 
indicated that public risk perception needs to be enhanced, as 
the perception of high risk translates into preventive actions in 
many infectious disease outbreaks and has been found to 
enhance epidemic control.29

In this survey, it was found that less educated participants 
were more willing to be vaccinated, while those with higher 
monthly earnings were also more willing to be vaccinated. This 
observation seemed to be contradictory, a high education level 
is not always correlated with high income. One possible reason 
for this observation might be the high proportion of highly 
educated people in our survey, a considerable proportion of 
whom are still college students or graduate students with a high 
level of education but a low income.

We also observed that education level was negatively asso-
ciated with willingness to be vaccinated. Further analysis 
showed that populations with high levels of education were 
more optimistic about their health condition, less confident 
about the vaccine’s effect, and more easily influenced by the 
opinions of others, including social media, colleagues and 
friends. In addition, a previous study indicated that highly 
educated individuals absorbed and responded to health infor-
mation more quickly than others,30 and another study reported 
that the majority of people, especially highly educated indivi-
duals, agreed that new vaccines carried more risks than older 
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vaccines.24 The COVID-19 vaccine is an unmarketed vaccine, 
and people with a higher education level may require more 
precise information than those with a lower education level. 
The results of our study suggest that vaccination providers 
should offer patients who have completed tertiary education 
more scientific evidence that the vaccine works well.

Our study has some limitations. The survey method is easy 
to perform, provides access to large and diverse samples, and 
produces timely results.31 However, this approach also has 
inherent limitations and recruitment biases.32 Obviously, 
some individuals are not exposed to social media, especially 
elderly people or those without internet access. To some 
degree, this bias can be adjusted by providing a directed invita-
tion to a specific community, and we also sought responses 
from older individuals though the use of face-to-face question-
naires in a community park. In the present study, the respon-
dents were relatively young and highly educated compared to 
the whole society, which seems in accordance with the social 
media-based recruitment mechanism that we employed. 
Moreover, our conclusions from heterogeneous populations 
using convenience sampling survey tools in this study make it 
difficult to extrapolate them to the actual population. A more 
representative sampling method will be required to investigate 
the actual population’s perspectives on the willingness to 
receive a COVID-19 vaccine in the future. Finally, we did not 
investigate how well each participant understood each ques-
tion, so it is possible that not every participant fully understood 
the meaning of the questions. These issues may influence the 
data quality, and therefore, our results should be interpreted 
with some caution.

Conclusions

Overall, our study demonstrated that there was a high will-
ingness to accept a future COVID-19 vaccine in China, even 
though the pandemic has been under control; additionally, 
certain participants expressed concern about its potential 
safety. The lack of confidence, the risk of vaccines, compla-
cency in health, and attention frequency toward the COVID-19 
vaccine were the major factors contributing to this vaccine 
hesitancy. Accordingly, we suggest that dissemination of infor-
mation regarding the efficacy and safety of the upcoming 
COVID-19 vaccine may ensure its acceptance and coverage.
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Survey of Public Vaccination Willingness for a COVID- 
19 Vaccine

Dear friends: We are a survey team from Sun Yat-sen University, 
China. The purpose of this survey is to inquire about the public’s 

views regarding vaccination willingness for an upcoming COVID-19 
vaccine. The survey is answered anonymously and does not involve 
personal privacy information; please rest assured and answer objec-
tively as much as possible.

Background: Currently, millions of people are infected with COVID-19 
worldwide, and vaccines, as the ultimate weapon against the global pan-
demic, are expected. At present, a number of scientific research institu-
tions and pharmaceutical companies around the world are accelerating 
their efforts to develop a COVID-19 vaccine.

Basic Information

(1) What’s your gender? [single choice]
A. Male
B. Female

(2) How old are you? [single choice]
A. <18
B. 18–25
C. 26-44
D. 45–59
E. ≥60

(3) What’s your ethnicity? [single choice]
A. The Han nationality
B. Other

(4) What province do you often live in?[completion]
(5) What’s your education background (including the degree you are 

currently pursuing)? [single choice]
A. Junior middle school and below
B. Junior high school
C. Bachelor (including associate)
D. Master and above

(6) What do you do? [single choice]
A. Students (turn to 7.)
B. Health care professionals
C. Public servants
D. Professional technicians (teachers, lawyers, engineering techni-

cians, etc.)
E. Company employees
F. Self-employed
G. Retirees
H. Freelancers
I. Others, please fill in

(7) * What is your major? [single choice]
A. Medicine
B. Humanities
C. Science and engineering
D. Agronomy
E. Physical education
F. Art
G. Others, please fill in

(8) Your personal average monthly income last year (including social 
benefits, living expenses from other people, etc.)? [single choice]
A. <2000 RMB
B. 2001–5000 RMB
C. 5001–10000 RMB
D. 10001–20000 RMB
E. >20000 RMB

(9) How is your current state of health? [single choice]
A. Good
B. General
C. Poor

(10) Have you ever suffered from any of the following diseases? [multiple 
choice]
A. Cardiovascular disease
B. Chronic tumor
C. Chronic respiratory disease
D. Immunodeficiency disease
E. Other chronic diseases
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F. COVID-19
G. None 

二, Attitudes and Behavior
(11) What do you think about COVID-19? [single choice]

A. A very serious and severe infectious disease
B. An infectious disease of some severity
C. It is similar to a common respiratory disease
D. No idea

(12) Have any of your family members, relatives, neighbors, friends or 
colleagues been infected with COVID-19? [single choice]
A. Yes
B. No

(13) Are you concerned that you will be infected (or reinfected) with 
COVID-19? [single choice]
A. Very worried
B. Worried
C. A little worried
D. Not worried at all

(14) How often do you think about the development of a COVID-19 
vaccine? [single choice]
A. Often
B. Sometimes
C. Rarely
D. Never

(15) How do you get information about the COVID-19 vaccine initiative? 
[multiple choice]
A. Internet
B. Communication with friends and family
C. TV programs
D. Expert lectures
E. Others, please fill in

(16) According to your perception, how long will it take for a COVID-19 
vaccine to be on the market? [single choice]
A. Within 6 months
B. 6 months – 1 year
C. 1–5 years
D. 5 years
E. I do not know

(17) Following the release of a COVID-19 vaccine, how do you think it 
should be implemented? [single choice]
A. Priority should be given to relevant health care professionals, 

scientific researchers and other high-risk groups.
B. Priority should be given to the elderly, people with underlying 

diseases and other susceptible groups.
C. No distinction and voluntary
D. No distinction but mandatory for all
E. Others, please fill in

(18) What impact do you think the COVID-19 vaccine will have on the 
pandemic? [single choice]
A. An immediate effect, the virus will be eradicated immediately
B. Mitigation of the epidemic, but the virus will not be eliminated 

entirely
C. No effect
D. I do not know

(19) Which is the most effective measure to prevent COVID-19? [single 
choice]
A. Wearing a mask
B. Drinking
C. Smoking
D. Sauna, sweat steaming

(20) Would you like to be vaccinated, if a COVID-19 vaccine is available 
in the future? [single choice]
A. I would like to
B. I would be grudgingly will
C. I would be hesitant

D. I would refuse
(21) The highest total price of COVID-19 vaccine you can afford is ? 

[single choice]
A. Free of charge
B. 1 ~ 100 RMB
C. 101 ~ 500 RMB
D. 501 ~ 1000 RM
E. 1001 ~ 2000 RMB
F. >2000 RMB

(22) Do you prefer to be vaccinated with a domestic or imported 
COVID-19 vaccine if offered at the same price? [single choice]
A. Domestic vaccine.
B. Imported vaccine

三, Vaccine hesitation scale
Each question has five options: 1. strongly disagree 2. disagree 3. neither 

agree nor disagree 4. agree 5. strongly agree.
Question:

(1) The COVID-19 vaccine is important for my health.
(2) I am in good health. I do not need to be vaccinated against COVID- 

19.
(3) The COVID-19 pandemic has been alleviated, and there is no need 

to be vaccinated against COVID-19.
(4) I think a COVID-19 vaccine will be very effective in preventing 

COVID-19.
(5) A COVID-19 vaccine can protect people (family, friends, colleagues) 

around me from infection.
(6) I doubt the safety of a COVID-19 vaccine.
(7) I am worried about the possible side effects of a COVID-19 vaccine.
(8) If the COVID-19 vaccine is recommended by the government, 

I believe vaccination is beneficial.
(9) The recommendation for the COVID-19 vaccine by doctors, the 

community and other professionals has a great influence on me.
(10) If the country provides the COVID-19 vaccine for free, I am willing 

to be vaccinated.

新型冠状病毒疫苗公众接种意愿调查

卷首语:您好！我们是来自中山大学公共卫生学院 (深圳) 的调查小组, 
非常感谢您参与本次调查° 此次调查目的是了解公众对终将到来的新 
冠疫苗接种的真实看法与接种意愿; 调查均为匿名填写, 不涉及个人 
隐私, 请您放心并尽可能客观回答° 

背景知识:在全球新冠病毒感染人数累计超过数百万人的今天, 疫 
苗作为抵御病毒全球大流行的终极武器, 被人们寄予厚望° 目前, 全球 
各大科研机构和制药企业都在快马加鞭的进行新型冠状病毒疫苗 (以 
下简称新冠疫苗) 的开发° 
一、基本信息

1, 您的性别是:[单选题]
A. 男
B. 女

2, 您的年龄是:[单选题]
A. <18
B. 18-25
C. 26-44
D. 45-59
E. ≥60

3, 您的民族是: [单选题]
A. 汉族
B. 少数民族

4, 请问您经常居住的省份为？[下拉填空题]
5, 您的最高教育水平 (含目前在读) 是:[单选题]

A. 初中及以下
B. 高中 (含中专)
C. 大学 (含大专)
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D. 硕士及以上
6, 您的职业是: [单选题]

A. 学生 (转第7题)
B. 医疗卫生人员
C. 国家机关, 事业单位人员
D. 专业技术人员 (教师, 律师, 工程技术人员等专业人员)
E. 公司职员
F. 个体经营者
G. 退休人员
H. 自由职业者
I. 其他, 请填写

7, 请问您的专业是?[单选题]
A. 医科类
B. 文史类
C. 理工类
D. 农学类
E. 体育类
F. 艺术类
G. 其他, 请填写

8, 您去年的个人平均月收入水平 (含社会补助金, 来自其他人的生活 
费等各种来源) ?[单选题]

A. <2000元
B. 2001-5000元
C. 5001-10000元
D. 10001-20000元
E. >20000元

9, 您目前健康状况如何?[单选题]
A. 良好
B. 一般
C. 较差

10, 您是否患有或曾患有以下疾病?[多选题]
A. 心血管疾病
B. 慢性肿瘤
C. 慢性呼吸道疾病
D. 免疫缺陷性疾病
E. 其他慢性疾病
F. 新冠肺炎
G. 以上均无

二、新冠疫苗相关行为与认知

11, 您如何看待新冠肺炎这种疾病? [单选题]
A. 是一种很严重的烈性传染病
B. 有一定严重性的传染病
C. 和普通的呼吸道疾病差不多
D. 没有想法

12, 您周边 (如家人, 亲戚, 邻居, 朋友或同事) 是否出现过新冠肺炎病 
例?[单选题]

A. 是
B. 否

13, 您是否担心会感染 (或曾经感染痊愈后再次感染) 新冠肺炎这种疾 
病?[单选题]

A. 非常担心
B. 有些担心
C. 一般
D. 完全不担心

14, 您近期对新冠疫苗研发的关注频率是?[单选题]
A. 经常 (转15)
B. 偶尔 (转15)

C. 很少 (转15)
D. 从不 (转16)

15, 您平时通过什么途径主动了解新冠疫苗的相关信息?[多选题]
A. 网络信息
B. 亲友交流
C. 电视节目
D. 专家讲座
E. 其他, 请写出

16, 根据您的了解, 您认为新冠疫苗还需要多久会上市?[单选题]
A. 半年内
B. 半年-1年
C. 1-5年
D. >5年
E. 不清楚

17, 新冠疫苗问世后, 您认为应 [单选题]
A. 优先给相关的医护工作者, 科研工作者等易感人群使用
B. 优先给老人, 有基础疾病等高危人群使用
C. 无差别但自愿地给所有人推广接种
D. 无差别但强制性给所有人接种
E. 其他情况, 请填写

18, 新冠疫苗上市后, 您认为对疫情有何影响?[单选题]
A. 立竿见影, 新冠病毒被消灭
B. 减轻疫情, 但不会消灭病毒
C. 没有影响
D. 不清楚

19, 目前预防新冠肺炎的有效措施有 [单选题]
A. 戴口罩
B. 饮酒
C. 吸烟
D. 桑拿, 汗蒸

20, 新冠疫苗将来上市后, 您是否会接种?[单选题]
A. 愿意
B. 勉强愿意
C. 犹豫不决
D. 拒绝

21, 您可负担的新冠疫苗全程接种的总价格最高为 [单选题]
A. 免费
B. 1 ~ 100元
C. 101 ~ 500元
D. 501 ~ 1000元
E. 1001 ~ 2000元
F. >2000元

22, 同等价格您更倾向于接种国产还是进口新冠疫苗?[单选题]
A. 国产疫苗
B. 进口疫苗
三、疫苗犹豫量表
每题均为5个选项, 从左至右分别表示:1.非常不赞同 2.不赞同 3.中立/ 

不知道 4.赞同 5.非常赞同° [打分题:请填写数字1-5进行打分]
问题:

(1) . 接种新冠疫苗对我的健康非常重要
(2) . 我的身体很好, 不需要接种新冠疫苗
(3) . 新冠疫情目前已经缓解, 不需要接种新冠疫苗
(4) . 我觉得接种新冠疫苗对预防新冠肺炎非常有效
(5) . 接种新冠疫苗可以保护我周围的人 (家人, 朋友, 同事) 不受感染
(6) . 我怀疑新冠疫苗的安全性
(7) . 我担心新冠疫苗可能带来的副作用
(8) . 如果政府推荐接种新冠疫苗, 我相信接种是有益的
(9) . 医生, 社区等专业人士对新冠疫苗的推荐对我影响很大

(10) . 如果国家免费提供新冠疫苗, 我愿意接种
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